Inhibition of endocannabinoid degradation in experimental endotoxemia reduces leukocyte adhesion and improves capillary perfusion in the gut.
Changes in leukocyte-endothelial and microvascular perfusion are hallmark events in inflammation. Thus, protection of the intestinal microcirculation represents a pivotal therapeutic target in systemic inflammation and sepsis. The endocannabinoid system (ECS) modulates a number of critical homeostatic functions and has been associated with anti-inflammatory responses. Our study aimed to examine intestinal leukocyte adhesion and capillary perfusion following selective inhibition of the endocannabinoid degradation enzyme, fatty acid amide hydrolase (FAAH), in experimental sepsis (endotoxemia). Five groups of rats were used: controls, endotoxemia [lipopolysaccharide (LPS)], FAAH inhibitor URB597 (0.3 mg/kg)+LPS, URB597 (0.6 mg/kg)+LPS, and URB597 (0.6 mg/kg)+cannabinoid 2 receptor (CB2R) antagonist (AM630)+LPS. After 2 h, intravital microscopy was performed to quantify intestinal leukocyte recruitment and functional capillary density (FCD), as well as macrohemodynamic monitoring and histological examinations. LPS induced a significant increase in leukocyte adhesion in collecting and postcapillary submucosal venules and a decrease in intestinal FCD. URB597 pretreatment prevented the LPS-induced increase in leukocyte adhesion in intestinal venules and a decrease in intestinal FCD. The administration of the CB2R inhibitor, AM630, with URB597 reversed the protective effects of URB597 on the LPS-induced increase in leukocyte adhesion in intestinal venules, but not URB597's effect on the intestinal FCD. FAAH inhibition prevents the LPS-induced increase in leukocyte adhesion and improves the capillary perfusion of the gut. This might be mediated in part by CB2R activation. Our study encourages further investigation into the therapeutic potential of drugs targeting the ECS in sepsis.